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FIGURE 2. Intraoperative picture showing transection of the pulmonary artery and the device in the pulmonary artery lumen.
Brief Clinical ReportsDISCUSSION
This case is reported to highlight the possibility of erosion
and pseudoaneurysm formation after implantation of the
FloWatch-PAB adjustable PA banding system. As far as
we are aware, this is the second such complication with
this device.2 The previous reported case had a similar com-
plication, with pseudoaneurysm formation 7 weeks after the
insertion. Doubts have been raised about the technical aspect
of insertion being the cause for the pseudoaneurysm forma-
tion.1 In our case no intraoperative difficulty was reported.
We therefore would like to highlight this specific occurrence
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e104 The Journal of Thoracic and Cardiovascular Surthe device rather than a problem with the technique of inser-
tion. We would recommend anyone having this device in-
serted to have regular and frequent follow-up until the
device is removed.References
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defect. J Thorac Cardiovasc Surg. 2005;130:894-5.An adult man presenting with hemoptysis caused by mature teratoma
with rupture into the bronchus and pericardium and complicated by
Haemophilus influenzae infectionKarthik Jothianandan, MD,a Amit S. Tibb, MD,b Michael McLemore, MD,c Steven Keller, MD,d and
David W. Appel, MD,b Bronx, NYMediastinal mature teratomas in adults are uncommon,
typically asymptomatic tumors that arise in the anterior me-
diastinum.1 Usually, they are benign and resectable.1,2
Rarely, they rupture into adjacent cardiothoracic struc-tures.1,2 Hemoptysis as a presenting symptom is rare.
Among adults, bacterial infection complicating mediastinal
mature teratoma rupture has not been described.
Herein we report the case of a 58-year-old man who pre-
sented with hemoptysis and was found to have an unresect-
able mediastinal mature teratoma with rupture into
a bronchus, intrapericardial tumor extension surrounding
the left and right ventricles, and simultaneous Haemophilus
influenzae infection. A mediastinal mature teratoma in an
adult with this complex presentation has not been described
previously to our knowledge.
CLINICAL SUMMARY
A 58-year-old man from Ghana was hospitalized after 5
days of hemoptysis, cough, dyspnea, and pleuritic left chestgery c May 2010
FIGURE 1. Large opacity with multiloculated lucencies superior and
adjacent to the left heart border.
FIGURE 2. Necrotic cavitating anterior mediastinal mass containing fat,
soft tissue, and gas, occluding a bronchus and invading into pericardium.
Brief Clinical Reportspain. Twelve years earlier, he was treated for pneumonia.
The left upper hemithorax revealed reduced tactile fremitus,
dullness, and monophonic rhonchi. Routine laboratory test
results were normal. A tuberculin skin test showed a nonre-
active result. Sputum smears and cultures revealed no tuber-
culosis. Blood cultures were without growth. Chest
radiographic analysis revealed a large opacity with multilo-
culated lucencies superior and adjacent to the left heart bor-
der (Figure 1). Noncontrast computed tomographic analysis
of the chest showed a 6.2 cm 3 7.0 cm 3 4.0 cm necrotic,
cavitating, heterogeneous anterior mediastinal mass contain-
ing fat, soft tissue, and gas that suggested bronchial rupture.
The mass appeared to occlude the anterior segmental bron-
chus of the left upper lobe, invade the left hilum posteriorly,
and extend directly into the pericardium (Figure 2).
Fiberoptic bronchoscopy revealed left upper lobe bron-
chial edema and, at its origin, left lower lobe narrowing
caused by external compression. All segmental and subseg-
mental bronchi were patent and without lesions. Transtho-
racic needle biopsy specimens of the mass demonstrated
thymic tissue, respiratory epithelium, and both apocrine
and eccrine sweat glands, which are consistent with a mature
cystic teratoma (Figure 3). No malignant cells were identi-
fied. The mediastinal mature teratoma tissue grewH influen-
zae. Duringmedian sternotomy, a tumor was seen infiltrating
through the ruptured pericardium and around both ventricles.
The left anterior descending coronary artery passed through
the mass. Complete dissection of the tumor from the heart
was impossible. Hemoptysis, chest pain, and dyspnea sub-
sided during treatment with piperacillin-tazobactam. Tumor
resection during cardiopulmonary bypass, reconstruction ofThe Journal of Thoracic and Carthe loculated ventricles, and heart–lung transplantation
were discussed with the patient. At the time, however, he
felt well and declined further surgical intervention. Repeat
chest computed tomograms taken 6 months later showed
no significant interval change. Currently, 12 months after
sternotomy, the patient feels well and is without symptoms.
DISCUSSION
Common causes of anterior mediastinal masses include
thymoma, thymic carcinoma, thymic carcinoid tumor, thy-
molipoma, germ cell tumors, parathyroid adenoma, and
lymphoma.1 Nonneoplastic conditions include thymic cyst,
lymphangioma, and intrathoracic thyroid tissue.1
Mediastinal germ cell tumors represent approximately
10% to 15% of adult anterior mediastinal tumors, and of
these, mature teratomas are themost common.1,3Mediastinal
mature teratomas are histologically well differentiated and
benign, containing varying amounts of tissues derived from
at least 2 of 3 primitive germ layers: ectoderm, mesoderm,
and endoderm.1-3 Mediastinal mature teratomas are seen in
adults age 20 to 40 years and have equal sex distribution.1,3
Typically, these tumors are cystic when in the mediastinum
and solid when elsewhere.4 Twenty-five percent of mediasti-
nal mature teratomas undergo malignant degeneration, re-
gardless of the presence or absence of immature elements.4
In 60% of cases of mediastinal mature teratomas, patients
presented asymptomatically, and tumors were discovered in-
cidentally.2 When symptomatic, patients presented with
cough (60%), chest pain (30%), fevers/chills (20%), and
dyspnea (16%).2 Trichoptysis (expectoration of hair or seba-
ceous debris) was very rare but pathognomonic fordiovascular Surgery c Volume 139, Number 5 e105
FIGURE 3. Biopsy showing respiratory epithelium (left) and apocrine and eccrine sweat glands (right).
Brief Clinical Reportsa teratoma.1,2 Direct tumor compression on adjacent struc-
tures might cause respiratory failure from airways obstruc-
tion, dysphagia, diaphragmatic paralysis, Horner syndrome,
and superior vena cava syndrome.2 Choi and colleagues5
demonstrated that severe symptoms (chest pain or hemopty-
sis) were more commonly found in tumors that ruptured into
adjacent structures (71%) than in unruptured tumors. Func-
tionally active tumors have caused sebaceous secretion, insu-
lin production, chorionic gonadotropin secretion, or exocrine
secretion by pancreatic, salivary, or intestinal tissue.5
The mechanism of rupture is thought to be secondary to
proteolytic or digestive enzymes secreted by intestinal mu-
cosa or pancreatic tissue found in the teratoma that leads
to inflammation and necrosis of adjacent organs.1,2,6 En-
zyme-induced erosions have caused tumor rupture into the
tracheobronchial tree, pleural cavity, vascular structures,
pericardium, and lung parenchyma and even through the
skin to form a draining fistula.1,2,4,7
Hemoptysis is a rare presentation of mediastinal mature
teratoma and usually connotes rupture. Choi and colleagues5
found that 1 of their 7 patients with ruptured mediastinal ter-
atomas presented with hemoptysis. Gunes and associates8
reported the case of a 33-year-old-man presenting with mas-
sive hemoptysis caused by a mediastinal mature teratoma
rupturing into the bronchus. Robertson and coworkers9 de-
scribed an 8-month-old infant with an anterior mediastinal
teratoma presenting with life-threatening hemoptysis as a
result of gastric mucosa of the tumor causing ulceration
into the lung parenchyma. Both Steier10 and Bandyopad-
hyay and colleagues11 described patients with mediastinal
mature teratomas and recurrent hemoptysis. Hayden and as-
sociates12 reported a patient with a benign intrathoracic ter-
atomawho presented with hemoptysis and who was found to
have extensive pleural adhesions and systemic–pulmonary
artery shunting. Chen and coworkers13 described 2 patientse106 The Journal of Thoracic and Cardiovascular Surpresenting with recurrent hemoptysis and trichoptysis with
mediastinal mature teratomas.
Rupture of the mediastinal mature teratoma through the
pericardium is an even rarer complication. Presentation
with life-threatening cardiac tamponade14-17 and pericardi-
tis18 has been described.
A few cases of anterior mediastinal masses with simulta-
neous bacterial infection have been reported in children but
not in adults. Yu and colleagues19 described a 13-year-old
boy with fever and cough but no hemoptysis who had a me-
diastinal mature teratoma with rupture into the pleura, lung,
and bronchus complicated by Mycoplasma pneumoniae in-
fection. Youngson and associates20 described a 15-month-
old boy presenting with respiratory distress who was found
to have a thymic cyst with H influenzae abscess formation.
Radiologically, mediastinal mature teratomas are round to
lobulated, well-defined anterior mediastinal masses that typ-
ically protrude to one side of the midline and can reach large
sizes.1,7 Up to 26% show calcification and rarely show teeth
or bone on chest radiographic analysis.1,7 On chest com-
puted tomographic analysis, mediastinal mature teratomas
are often mulitlocular cystic tumors with variably thick
walls. The combination of fluid, soft tissue, calcium, and/
or fat attenuation is highly specific for a mediastinal mature
teratoma.1,2 Chest computed tomography, magnetic reso-
nance imaging, or both are often useful to help further local-
ize these lesions and to confirm rupture into adjacent
structures.1,2,4,5 Choi and colleagues5 found that all ruptured
mediastinal teratomas showed inhomogeniety, whereas
90% of unruptured masses showed homogeneous densities.
Because 25% of mediastinal mature teratomas undergo
malignant degeneration, complete surgical resection is the
treatment of choice and is curative.2,4 Surgical management
of ruptured tumors, however, is often more complicated
than that of unruptured tumors because the internalgery c May 2010
Brief Clinical Reportscomponents of the teratoma leak into the thoracic cavity,
causing inflammation and adhesions.5 When benign tera-
tomas cannot be excised completely without endangering
vital surrounding structures, subtotal resection can relieve
compressive symptoms.2
Our patient with a mediastinal mature teratoma is unique
because (1) he presented with hemoptysis (rare) and (2) he
had bacterial infection of the mediastinal mature teratoma
(not described before in adults). Hemoptysis and chest com-
puted tomographic evidence of gas in the mediastinal mature
teratoma reflected tumor and tracheobronchial tree rupture.
Rupture could have resulted from infection of the medias-
tinal mature teratoma with H influenzae, release of proteo-
lytic enzymes from pancreatic/intestinal mucosal tissues in
the tumor, or both.1,2,6 We found no evidence of infection
beyond the mediastinal mature teratoma itself to explain
its rupture, such as pneumonia, and therefore we speculate
that rupture resulted from mediastinal mature teratoma pro-
teolytic enzyme release and led to hemoptysis and secondary
mediastinal mature teratoma infection. Pancreatic tissue, the
most common kind found in mediastinal mature teratomas,6
was not found in our needle biopsy specimen, but our spec-
imen was small, and it is likely that the unsampled tumor
contained pancreatic/intestinal mucosal tissue.
Even though the mediastinal mature teratoma in our
patient was benign and histologically mature, complete re-
section, our recommended treatment of choice,1 was impos-
sible because the mediastinal mature teratoma had infiltrated
the pericardium and encased both ventricles and the coronary
arteries. At the time, we discussed with our patient tumor re-
section during cardiopulmonary bypass, reconstruction of
the loculated ventricles, and heart–lung transplantation. He
felt well and was wary of the attendant risks of these proce-
dures and declined surgical intervention. Although such in-
tervention remains a future consideration, 12 months after
his presentation, he feels well and is fully active.The Journal of Thoracic and CarReferences
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